INTRODUCTION
============

Early diagnosis is an optimal target for better outcomes in rheumatoid arthritis (RA) in clinical practice \[[@b1-kjim-2017-113],[@b2-kjim-2017-113]\], because early treatment is associated with improved outcomes \[[@b2-kjim-2017-113]-[@b4-kjim-2017-113]\]. Furthermore, a UK National Audit Office report concluded that initial management in secondary care of adopting an early diagnosis approach was more cost-effective compared to general physician referral \[[@b5-kjim-2017-113]\]. Despite this, delays occur between the patient seeking medical attention and assessment by a rheumatologist for treatment initiation. These delays occurred at several stages, including the time from symptom onset to assessment in primary care, primary care assessment to secondary care rheumatology referral, rheumatology referral to rheumatology assessment and rheumatology assessment to initiation of disease-modifying antirheumatic drugs (DMARDs) \[[@b6-kjim-2017-113]\].

When considering interventions to address this problem, it is informative to account for the components of the patient journey that contribute to delayed diagnosis. Some factors in this journey have been shown to vary markedly across healthcare infrastructures in Europe \[[@b7-kjim-2017-113]\]. For example, the delay of patients in seeking medical advice was an important factor in the UK \[[@b8-kjim-2017-113]\], whereas the initial healthcare professional delay was significantly longer than the patient delay in Germany \[[@b7-kjim-2017-113]\]. Therefore, the health environment, including the healthcare delivery system of the country, should be considered when investigating factors related to diagnosis delay. In addition, recent reports suggested that causes of treatment delay in early RA differ according to patient autoantibody status \[[@b9-kjim-2017-113]\].

In order to identify factors related to delayed diagnosis of RA and thus facilitate early diagnosis, it would be helpful to determine the sociodemographic or clinical factors influencing recognition of this disease.

In this study, we aimed to identify factors associated with time to diagnosis after symptom onset in patients with early RA.

METHODS
=======

Study population
----------------

Patients over the age of 18 years who satisfied the 1987 American College of Rheumatology (ACR) classification criteria for RA were recruited by rheumatologists in 23 centers across South Korea as part of the KORean Observational study Network for Arthritis (KORONA) \[[@b10-kjim-2017-113]\]. The early RA cohort was composed of RA patients whose disease duration was 1 year or less among RA patients enrolled in KORONA. After exclusion of 17 patients without information about the date of symptom onset or RA diagnosis, 714 early RA patients were included in this analysis. All patients provided informed consent under the Institutional Review Board of Hanyang University Hospital-approved study protocol (HYUH 2009-04-003). The time to diagnosis was defined as the duration between symptom onset and diagnosis of RA for each patient. The early diagnosis group was defined based on a time to diagnosis of 1 year or less, while the late diagnosis group included all patients with a time to diagnosis \> 1 year ([Supplementary Fig. 1](#SD1){ref-type="supplementary-material"}).

Data collection
---------------

All patients completed an initial questionnaire to establish their demographic profile, socio-economic status and disease-specific outcome. We collected RA-related information such as age at symptom onset, initial symptomatic joint, disease duration, rheumatoid factor (RF) status, anti-citrullinated protein antibody (ACPA), inflammatory markers and joint assessment performed by rheumatologists or well-trained health professionals. Data on family type, educational level, income and comorbidities categorized as cardiovascular disease including angina, myocardial infarction and cerebrovascular disease, hypertension, gastrointestinal disease including gastritis and peptic ulcer disease, and diabetes mellitus were collected.

Statistical analysis
--------------------

We used descriptive statistics to compare the demographic and socioeconomic characteristics of the early diagnosis and late diagnosis groups. Chi-square tests were used for categorical variables and Student *t* test was performed for continuous variables. Using univariable and multivariable analysis, we identified factors associated with early diagnosis. Further analysis was performed to identify the impact of age and gender factor on early diagnosis using a multivariable regression model. All analyses were performed using SAS version 9.2 (SAS Institute Inc., Cary, NC, USA). Results were considered statistically significant when *p* values were \< 0.05.

RESULTS
=======

Demographic and clinical features
---------------------------------

Among the 714 early RA patients, 401 patients (56.2%) and 313 patients (43.8%) were included in the early diagnosis and late diagnosis groups, respectively ([Fig. 1](#f1-kjim-2017-113){ref-type="fig"}). Mean time to diagnosis was 1.89 ± 3.37 years; 0.51 ± 0.34 years in the early diagnosis group and 3.66 ± 4.50 years in the late diagnosis group.

The clinical and demographic characteristics of the study population are presented in [Table 1](#t1-kjim-2017-113){ref-type="table"}. All patients were enrolled at a very early stage; their mean disease duration was defined as the period between diagnosis and enrollment in this study was less than 6 months (0.47 ± 0.30 years). The onset age of the early diagnosis group was older than the late diagnosis group (49.5 ± 12.8 vs. 47.4 ± 12.6, *p* = 0.03). The proportion of females in both groups was similar (79.3% vs. 78.0%, *p* = 0.73). The early diagnosis group had a higher income (59.9% with income ≥ 1,900 US dollar/mon; exchange rate 1 US dollar = 1,000 Korean won) than the late diagnosis group (51.9%, *p* = 0.04). Hand joint erosion on X-ray was more common in the late diagnosis group (37.8%) than the early diagnosis group (25.6%, *p* \< 0.01). The level of education was also higher in the early diagnosis group than the late diagnosis group, but this was without statistical significance (63.8% vs. 57.2% of patients with high school education or more, *p* = 0.09). Family history of RA was not different between the two groups. DAS28-ESR and functional disability were not different between the two groups.

Factors associated with early diagnosis
---------------------------------------

Older age at symptom onset (odds ratio \[OR\], 1.03; 95% confidence interval \[CI\], 1.02 to 1.05), higher level of education (OR, 1.68; CI, 1.14 to 2.47), higher income (OR, 1.48; CI, 1.05 to 2.08) and initial small joint involvement (OR, 1.42; CI, 1.02 to 1.98) were identified as factors associated with early diagnosis in patients with early RA ([Table 2](#t2-kjim-2017-113){ref-type="table"}).

Factors associated with early diagnosis according to onset age
--------------------------------------------------------------

We divided early RA patients into two groups: the elderly onset group whose onset age was 60 years or older and the young onset group aged less than 60 years at onset. In the younger onset group, older age at symptom onset (OR, 1.03; CI, 1.01 to 1.05), higher level of education (OR, 1.66; CI, 1.07 to 2.58) and higher income (OR, 1.47; CI, 1.01 to 2.15) were predictive factors for early diagnosis. We could not identify any predictive factors in the elderly onset group ([Table 3](#t3-kjim-2017-113){ref-type="table"}).

DISCUSSION
==========

The average delay in the assessment of patients with RA by rheumatologists in Korea was 1.89 years. This delay in RA diagnosis was longer than that reported across Europe (from 16 weeks in Austria to 38 weeks in Greece) \[[@b7-kjim-2017-113]\], but shorter than that in Saudi Arabia (30 months) \[[@b11-kjim-2017-113]\]. Our study suggested that old age at symptom onset, higher education level or income, and initial small joint involvement were factors associated with shorter time to diagnosis in early RA patients.

In Korea, the time lag between the patient seeking medical advice and a rheumatologist seeing the patient is typically not long. In the Korean healthcare delivery system, the patients have freedom of choice and can go to any doctor or any medical institution, including any hospital that they choose. Furthermore, all people in South Korea are eligible for coverage under the National Health Insurance Program \[[@b12-kjim-2017-113]\]. Therefore, the main component of delayed diagnosis in Korea may be patient-dependent. Based on the results of our study, patients with younger onset age and without involvement of the small joints are more likely to have a delay in RA diagnosis. This may be related to public communication and education regarding typical RA symptoms. The factors related to RA disease process were consistent with previous reports \[[@b13-kjim-2017-113],[@b14-kjim-2017-113]\]. There is controversy over the relationship between presence of autoantibody in patients and delayed RA diagnosis. In our study, positivity of RF or ACPA was not related to early diagnosis. However, a previous report suggested the significance of RF for early diagnosis \[[@b14-kjim-2017-113]\] and in a recent report, positivity of RF and positivity of ACPA were both associated with a significant delay in initiation of DMARDs \[[@b9-kjim-2017-113]\]. In addition, delayed diagnosis can result from the fact that identification and diagnosis of RA is difficult due to the insidious nature of the disease and the widespread use of non-steroidal anti-inflammatory drugs, which have the potential to mask RA symptoms.

An American College of Rheumatology-European League Against Rheumatism (ACR-EULAR) task force suggested that delays to diagnosis and starting treatment include four main stages: (1) from symptom onset in patient to assessment in primary care; (2) from primary care provider to rheumatology referral; (3) from rheumatology referral to assessment; and (4) from rheumatology assessment to commencement of DMARDs therapy \[[@b6-kjim-2017-113]\]. Previous systematic literature reviews showed various efforts at addressing referral delays \[[@b6-kjim-2017-113]\]. For the first two steps, internet and website information based on patient self-administered questionnaires to recognize patients with possible inflammatory arthritis were included \[[@b14-kjim-2017-113]-[@b16-kjim-2017-113]\]. The data in a previous report were restricted to Europe and North America. In Korea we also established an internet website ([www.rheusearch.com](www.rheusearch.com)) based on a self-administered early inflammatory arthritis detection tool \[[@b15-kjim-2017-113]\] adapted to the Korean language, thus allowing the patient to evaluate the possibility of early inflammatory arthritis by themselves. This guide may improve the accessibility of patients with inflammatory arthritis to a rheumatologist and help to lead to early diagnosis of rheumatic diseases in Korea.

Early diagnosis of RA is associated with decreased radiologic progression or functional disability \[[@b4-kjim-2017-113],[@b17-kjim-2017-113]\]. In our study, the frequency of hand joint erosion was lower in the early diagnosis group than in the late diagnosis group, although their disease durations were similar.

Our study has some limitations. First, our data cannot separate the delay in the time from symptom onset to seeing the primary physician and the time from visiting the primary physician to seeing a rheumatologist. Therefore, we cannot determine the delay period associated with primary physician referral to a specialist. However, it is more important to improve the early detection of inflammatory arthritis in the patients' perspective in Korea because patients feeling pain in their joints can see a rheumatologist in the primary care setting in the Korean health environment. Second, the reported symptom onset date might be inaccurate because of recall bias. To avoid this bias, we extracted early RA patients who were enrolled within 1 year from RA diagnosis. Third, it is possible that not all factors influencing the delay in RA diagnosis were included in this analysis. However, our finding of patient factors associated with delayed diagnosis can be important to generate a strategy for the first delay step from symptom onset to assessment in primary care.

The findings of our study are noteworthy in several ways. First, the reported delay in RA diagnosis was also present in Korea, which is known to have good healthcare access. Second, we found that patients with low educational level, young age or initial involvement of the large joints are at high risk for delayed diagnosis of RA. This result implies that we have focused on patients with typical characteristics or symptoms of RA to date. However, it needs to focus for the education of young patients and primary physicians.

In conclusion, we identified a delay in RA diagnosis in Korea, consistent with findings from various regions around the world. Older age at symptom onset, higher education level or income, and initial involvement of the small joints were factors associated with a shorter time to diagnosis in early RA patients. Our efforts to improve the accessibility of patients with inflammatory arthritis to rheumatologists could accelerate early RA diagnosis.

KEY MESSAGE
===========

1\. Our data showed a delay in rheumatoid arthritis (RA) diagnosis in Korea, which is known to have good healthcare access.

2\. Older onset age, higher educational level and income, and initial small joint involvement were positive factors for early diagnosis of RA patients.
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###### 

The definitions of disease duration and time to diagnosis. KORONA, KOrean Observational Study Network for Arthritis.

![Patient selection flow. RA, rheumatoid arthritis.](kjim-2017-113f1){#f1-kjim-2017-113}

###### 

Differences in demographic and clinical characteristics between early diagnosis group and late diagnosis group

  Variable                                                               Total (n = 714)   Early diagnosis group (n = 401)   Late diagnosis group (n = 313)   *p* value
  ---------------------------------------------------------------------- ----------------- --------------------------------- -------------------------------- -----------
  Age, yr                                                                50.9 ± 12.7       50.4 ± 12.8                       51.5 ± 12.6                      0.27
  Onset age, yr                                                          48.6 ± 12.7       49.5 ± 12.8                       47.4 ± 12.6                      0.03
  Female sex                                                             562 (78.7)        318 (79.3)                        244 (78.0)                       0.73
  Time to diagnosis, yr^[a](#tfn1-kjim-2017-113){ref-type="table-fn"}^   1.89 ± 3.37       0.51 ± 0.34                       3.66 ± 4.50                      \< 0.01
  Disease duration, yr^[b](#tfn2-kjim-2017-113){ref-type="table-fn"}^    0.47 ± 0.30       0.48 ± 0.30                       0.45 ± 0.29                      0.22
  Family history of RA                                                   83 (12.2)         43 (11.3)                         40 (13.4)                        0.48
  Level of education                                                                                                                                          0.09
   Middle school or less                                                 279 (39.1)        145 (36.3)                        134 (42.8)                       
   High school or more                                                   434 (60.9)        255 (63.8)                        179 (57.2)                       
  Monthly income, US dollar                                                                                                                                   0.04
   \< 1,900                                                              311 (43.6)        161 (40.2)                        150 (48.1)                       
   ≥ 1,900                                                               402 (56.4)        240 (59.9)                        162 (51.9)                       
  First symptom in small joint                                           505 (70.7)        295 (73.6)                        210 (67.1)                       0.07
  No. of comorbidity                                                                                                                                          0.76
   0                                                                     331 (46.4)        181 (45.1)                        150 (47.9)                       
   1                                                                     240 (33.6)        138 (34.4)                        102 (32.6)                       
   ≥ 2                                                                   143 (20.0)        82 (20.5)                         61 (19.5)                        
  RF positivity                                                          638 (89.4)        361 (90.0)                        277 (88.5)                       0.59
  ACPA positivity                                                        570/666 (85.6)    315 (84.9)                        255 (86.4)                       0.65
  DAS28-ESR                                                              3.82 ± 1.43       3.81 ± 1.44                       3.82 ± 1.42                      0.92
  HAQ-DI score                                                           0.60 ± 0.61       0.57 ± 0.62                       0.65 ± 0.61                      0.07
  Hand joint erosion on X-ray                                            192 (31.0)        88 (25.6)                         104 (37.8)                       \< 0.01

Values are presented as mean ± SD or number (%).

RA, rheumatoid arthritis; RF, rheumatoid factor; ACPA, anti-citrullinated protein antibody; DAS28-ESR, disease activity score 28 joints-erythrocyte sedimentation ratio; HAQ-DI, health assessment questionnaires-disability index.

The period from symptom onset to diagnosis of disease.

The period from diagnosis of disease to assessment for this study.

###### 

Possible factors associated with early diagnosis in early RA patients

  Variable                       Univariable analysis   Multivariable analysis
  ------------------------------ ---------------------- ------------------------
  Onset age, yr                  1.01 (1.00--1.03)      1.03 (1.02--1.05)
  Female sex                     1.08 (0.76--1.55)      1.25 (0.86--1.84)
  Family history of RA           0.82 (0.52--1.31)      \-
  Education                                             
   Middle school or less         Reference              Reference
   High school or more           1.32 (0.97--1.78)      1.68 (1.14--2.47)
  Monthly income, US dollar                             
   \< 1,900                      Reference              Reference
   ≥ 1,900                       1.38 (1.02--1.86)      1.48 (1.05--2.08)
  Body mass index, kg/m^2^                              
   \< 18.5                       0.74 (0.38--1.42)      \-
   ≥ 18.5 and \< 23.0            Reference              \-
   ≥ 23.0                        0.75 (0.55--1.02)      \-
  Regular exercise               1.32 (0.97--1.78)      \-
  First symptom in small joint   1.37 (0.99--1.89)      1.42 (1.02--1.98)
  No. of comorbidities                                  
   0                             \-                     Reference
   1                             1.12 (0.80--1.57)      0.99 (0.69--1.41)
   ≥ 2                           1.11 (0.75--1.66)      0.95 (0.62--1.45)
  Rheumatoid factor positivity   1.17 (0.73--1.89)      1.24 (0.76--2.04)
  ACPA positivity                0.88 (0.57--1.37)      \-

Values are presented as multi-adjusted odds ratio (95% confidence interval).

RA, rheumatoid arthritis; ACPA, anti-citrullinated protein antibody.

###### 

Possible factors associated with early diagnosis according to onset age

  Variable                          Younger onset group (\< 60 years) (n = 568)   Elderly onset group (≥ 60 years) (n = 146)
  --------------------------------- --------------------------------------------- --------------------------------------------
  Onset age, yr                     1.03 (1.01--1.05)                             1.02 (0.95--1.10)
  Female sex                        1.47 (0.94--2.29)                             0.80 (0.36--1.78)
  Education                                                                       
   Middle school or less            Reference                                     Reference
   High school or more              1.66 (1.07--2.58)                             1.43 (0.60--3.38)
  Monthly income, US dollar                                                       
   \< 1,900                         Reference                                     Reference
   ≥ 1,900                          1.47 (1.01--2.15)                             1.72 (0.74--4.01)
  Initial small joint involvement   1.33 (0.91--1.93)                             1.93 (0.93--4.01)
  No. of comorbidities                                                            
   0                                Reference                                     Reference
   1                                1.07 (0.73--1.59)                             0.66 (0.26--1.66)
   ≥ 2                              0.86 (0.53--1.39)                             0.98 (0.37--2.60)
  Rheumatoid factor positivity      1.20 (0.70--2.08)                             1.52 (0.46--4.99)

Values are presented as multi-adjusted odds ratio (95% confidence interval).
